The aim of this study was to implement and evaluate the instructional design prepared as consumer-oriented and based upon interdisciplinary curriculum. In this study, case study approach, which is one of the qualitative research patterns, was employed. Observations, interviews and document analysis were used to collect data. For analyzing the data, inductive and deductive content analysis methods in the scope of the content analysis were used in combination. Consequently, it was indicated that instructional design which was developed with an interdisciplinary approach contributed to gain interdisciplinary knowledge and skills and develop consumer consciousness. In the light of these results we may conclude that this design is implementable. However, it was clear that the students had difficulties in points such as performing mathematical operations and expressing warrants. These situations made the implementation process more difficult. These results will contribute to the development of various approaches in mathematics instruction and the diversification of the implementations regarding mathematics use in real life.
Introduction
The rapid increase of knowledge requires this knowledge to be critically questioned, evaluated and used in various educational settings. This situation brings about analysis, evaluation and development of alternative approaches effective in students' gaining various knowledge and skills. Educators aim to gain students skills and topics related to real life with a thematic approach through the stated studies (Armstrong, 2000) . Therefore, curricula require interdisciplinary implementations; consequently a transformation towards these has gained momentum (Armstrong, 2000; Campbell & Henning, 2010; Jones, 2009; Lattuca, Voigt, & Fath, 2004 cited in Mansilla & Duraising, 2007 Lonning, DeFranco, & Weinland, 1998; Ulusoy, 2007; Wagner, Murphy, Holderegger & Waits, 2012) .
Interdisciplinary, thematic and integrated concepts are related and are used interchangedly in the literature (Loepp, 1999; Lonning et al., 1998) . Jacobs (1989, s. 8) , for example referring to interdisciplinarity, defines this approach as a viewpoint of a knowledge implementing the method and language based on more than one discipline in order to analyze a theme, topic, problem or experience in the center. Integration, on the other hand, helps to describe the nature of the relationship between two or more disciplines within interdisciplinary units (Lonning et al., 1998) . While the students' solving real life problems and making implementations in new situations through an interdisciplinary approach is emphasized (Loepp, 1999; Kander, 2003; Mallanda, 2011) , it is stated that it is necessary to take a student-centered approach as a basis in classes when the interdisciplinary approach is used (Mallanda, 2011) . In this sense, it is asserted that an interdisciplinary approach gives students a chance to see different viewpoints, work in groups and make a synthesis to reach the aim of disciplines (Jones, 2009) .
The findings of the recent studies also show that implementations based on an interdisciplinary approach increase academic achievement (Bristow, 2012; Caplinger, 2013; Faulkner, 2012; Dean, 2014; Joseph, 2013; Mallanda, 2011; Martin, 2011; Miller, 2011; Nickson, 2014; Peterson, 2012; Ürey, 2013; Wei, 2012) , active involvement (Giglio, 2012) and motivation of students (Guthrie, Wigfield, & VonSecker, 2000; Kelly, 2011) , and can contribute to skills and knowledge regarding various fields and development of higher order thinking skills (Campbell & Henning, 2010; Caplinger, 2013; Faulkner, 2012; Lynch, 2013; Pierce, 2013; Tuncel & Demirel, 2010; Yıldız & Bümen, 2013) .
Another dimension of the need for interdisciplinary implementations is related to its role in solving social problems. It is indicated that it is so difficult to find a solution with the viewpoint of one discipline for the complicated structure of socioeconomical and political problems encountered when taken into consideration through social context (Brown, 2006; Lomofsky & Lazarus, 2001; Ulusoy, 2007) . One of the problems can be dealt within this scope and requires gaining knowledge and skills related to various fields is consumer education. The rapid increase of consumption based on increasing produce is considered as an indicator of the consumer habits' change. In this regard, it is stressed that global warming, energy depression, famine and increase of prices, product and service variety, advertisements and income level of consumer are among the factors causing this change (Hayta, 2009 ). These matters addressed at global level bring the need for consumer education to the front. While consumer education is thought to be a process directing individuals' economic activities, including increasing consumer awareness regarding the conscious use of sources as a fundamental right. This process involves curricula and tools prepared for making every individual in the society a conscious consumer and citizen (Altıok & Babaoğul, 2010) .
In this sense, consumer education is related to subject fields such as environment education (Bener & Babaoğul, 2008 , Hayta, 2009 Tanrıverdi, 2009) , universal consumer rights (Babaoğul & Altıok, 2007) and it is indicated that the effect of social and economic factors (Çınar & Çubukçu, 2009; Hekimci, 2010; Öktem & Seçkiner, 2010) , communication technologies (Büyükkantarcıoğlu, 2007; Pektaş, 2007; Şener, 2010) and visual elements (Güzeloğlu, 2010) on consumer choices through this process should be taken into consideration. This shows that consumer education must address knowledge and skills from the social sciences, mathematics, media literacy, visual arts and science, making real life association with mathematics courses as well.
Our literature review was focused on the integration of fields such as mathematics, science, technology, arts, English, music with a particular emphasis on achievement and motivation (Caplinger, 2013; Dean, 2014; Joseph, 2013; Kelly, 2011; Nickson, 2014; Ürey, 2013; Wei, 2012) . Within interdisciplinary implementations there is a limited number of study analyzing the learning-teaching process, students and teachers' perceptions and experiences through this process draw the attention (Bazemore, 2015; Brown, 2012; Doğan, 2014; Giglio, 2012; MacMath, 2011; Thompson, 2015) . In this regard, it is indicated that there is an important lack regarding fundamental indicators concerning the quality of interdisciplinary implementations (Mansilla & Duraising, 2007) .
In the light of these points, there is a need for implementing an instructional design taking interdisciplinary approach as basis for developing consumer consciousness and analyzing the contributions and limitations of this implementation process. Considering this need, this study was aimed to implement and evaluate the instructional design called "Conscious Consumer Education" centering on the concept of consumption and based on interdisciplinary approach.Through this aim, this study was aimed at answering the following research questions:
• How is the function of instructional design in implementation?
• What are the contributions of implementation process to students?
• What are difficulties experienced in the implementation process?
• What are students' suggestions regarding the development of the implementation process?
Method

Research Design
In the study, case study one of the qualitative research designs was used. A case study analyses a determined setting or topic in depth and in a multidimensional way (Merriam, 1988; Patton, 2002; Stake, 1995) . In order to examine the instructional design in depth, a single unit of analysis was explored in a holistic way; therefore holistic single case study design was used. Holistic single case design is aimed at looking at a single analysis unit within one specific context (Yin, 2003) .
Case: Function of Instructional Design in Implementation
The case described in this study was function of instructional design in implementation. The instructional design implemented in this study prepared by Karakuş and Yeşilpınar (2013) centered on consumption. Based on interdisciplinary design principles (Burton, 2001; Drake, 2007; Jacobs 1989) , we identified the subject fields that had meaningful and distinct links related to consumption. Considering the links between subject fields, the goals, learning outcomes, skills and generalizations were put forward. The goals of the instructional design were increasing students' awareness of the elements leading their consumer behaviours and habits, their questioning these elements from a critical viewpoint, using their various knowledge and skills effectively through a life-oriented decision-making process and in the process gaining a conscious consumer point of view sensitive to environmental and social issues. The reach 21 learning outcomes written in line with these goals, lesson plans linking concepts drawn from mathematics, social sciences, science, visual arts and media literacy were developed and implemented. During the implementation process, worksheets, summative and formative assessment were used. In this context, assessment sheets prepared to be implemented by the end of each activity and a project assignment given at the end of implementation were used.
In this context, implementations of teacher and performance indicators of students have carried out in the learning-teaching processes of instructional design have formed the units of analysis in the research. Through these implementations, the contribution of this process to students learning, the difficulties that students have faced in the process, their suggestions they have made to improve the process were determined. In the light of these findings, the function of instructional design and fundamental indicators of interdisciplinary implementations were determined and evaluated.
Participants
Thirty students at a sixth grade of a state school and attending in mathematics practices course participated in this sample chosen through convenience sampling (Patton, 2002) . Besides one of the researchers preparing and implementation the instructional design were the participants of the study. At the end of implementation process, semi-structured interviews with seven volunteers were conducted based on a criterion-based sampling method. The criteria for choosing the participants were their participation in the whole process and being at different levels of academic success in the mathematics course. Two of the interviewed students were female while the other five were male. The mathematics course grades of participants during previous semester ranged between three and five.
Instrument
As data collection, observation, interviews and document analysis were used. To prepare for the interview and evaluation form expert opinion was sought. Based on the feedback by the experts, necessary corrections were made and the forms were re-designed. The interview form consisted of questions on students views of the teaching process and assessment tools used in the course. Furthermore, the evaluation form students filled in at the end of every implementation were analyzed.
In the evaluation form, students were asked what kind of knowledge related to which courses other than mathematics they were given at the evaluation time, which real life knowledge and skills were gained by the end of the course, what the topics and activities drew their attention most throughout the process and what differences to other courses they could identify.
Data Collection and Analysis
As first step of data collection process, we observed the implementation of the instructional design over a period of eight weeks with 16 hours of lessons. During this process, the lessons were video recorded and it was provided that students filled in the evaluation forms at certain intervals. Through this process unstructured observation type (Yıldırım & Şimşek, 2008) was used. After the observation phase semi-structured interviews were conducted with seven sixth grade students. For data analysis, we used both deductive analysis and inductive analysis (Patton, 2002) . For deductive analysis method the literature regarding interdisciplinary teaching was reviewed (Meeth, 1978 , cited in Garkovich, 1982 Jacobs, 1989; Erickson, 1995; Yıldırım, 1996; Martinello, 2000; Özkök, 2005; Mansilla & Duraisingh, 2007; Campbell & Henning, 2010) and categories were formed. Analysis of the data revealed further categories.
Strategies recommended in terms of validity and reliability studies (Bogdan & Biklen, 2007; Brantlinger, Jimenez, Klingner, Pugach, & Richardson, 2005; Creswell, 2008; Guba, 1981; Johnson & Chiristensen, 2004; Patton, 2002; Shenton, 2004; Yıldırım & Şimşek, 2008) were considered. In this context, in depth data was collected and observations (16 lesson hours) were made existing in study setting for a long time (March, 2014-jel.ccsenet Vol. 7, No. 2; May, 2014). Data was triangulated using a variety of data collection methods such as observation, interview and document analysis. The findings obtained were sent for expert opinion and confirmation. Evaluation meetings were held with a researcher and an expert conducting qualitative studies in curriculum and instruction field. During these meetings, the data gathered was presented to the experts, the raw data texts were analyzed for to match with the categories from the literature review and consistency between research design, findings and results was evaluated. The findings obtained were described and supported by quotations. In the direct quotations, the method through which data was gathered and the date were indicated for the students interviewed codes such as S1, S2 were used and the students outside the interviews were labeled by the capital letters of their names. By recording the interviews with a tape recorder and the observations with video camera data loss was prevented.
Results
Function of Instructional Design in Implementation
Categories emerging from the data -obtained from observations-that explain the function of instructional design were, "teachers' behaviors and implementations" and "performance indicators of students".
Teachers' Behaviors and Implementations
The categories and sub-categories regarding the teachers' behaviors and implementations were presented on Figure 1 .
Figure 1. Teachers' behaviors and implementations
As seen on Figure 1 , it was indicated that under the presenting and making sense of knowledge category implementer-researcher presented knowledge regarding necessary disciplines, linked with real-life, summarized the student views, utilized visual and audial elements and included the mathematical problem solving activities. The expression of implementer-researcher including the statement of knowledge presentation regarding necessary disciplines was as:
I guess the cost of water changes up to family. But we calculate for the water we use. In addition to this, what we pay in common? Maintenance cost, value-added tax, environment tax, pre-fractions these are all the things we pay in common (Observation, March 13, 2014).
Under the reinforcement of interdisciplinary links category, it was observed that she reminded necessary disciplines, questioned the prior knowledge necessary for these interdisciplinary associations, presented interdisciplinary problem situations and focused on concepts. This was expressed in the following statement related to linking to other disciplines and questioning prior knowledge as:
Through the short text we write for defining our view, you write compositions in Turkish lesson, aren't you? I want you to consider whatever rules you care for writing those compositions, also take into consideration in this short text. What are these rules? (Observation, March 20, 2014).
On the other hand, related to supporting a higher order thinking category, it was indicated that divergent questions were asked; reason, explanation and different solution ways were demanded. One of the questions researcher-implementer asked in a divergent type was as for example:
Which one is the most suitable gold economic family could buy for their cousins up to you? (Observation, May 22, 2014) .
Furthermore, it was observed that she guided the process using leading questions and explanations, inviting students to participate in the class and asking convergent questions to them. The implementer-researcher encouraged students to participate for example with: (Observation, April 10, 2014) .
Let's hear other problems….Yes, what are the other problems? I want to see your fingers today
Performance Indicators of Students
The categories and sub-categories regarding the performance indicators of students were presented on Figure 2 . Figure 2 , it was seen that they used higher order thinking skills such as analysis, prediction and interpretation, using decision making strategies and various viewpoints and reaching generalizations. It was found that students stated the problems they encountered analyzing presented case as:
Teacher, there they see the yoghurt with buy one get one they buy without any necessity (Observation, May 15, 2014) .
There spend so much money, there won't remain any money. They spend unnecessarily according to their wishes… (Observation, May 22, 2014) .
When they buy one yoghurt as it is at half-price it is rotten…. (Observation, May 22, 2014).
Their losing the warranty certificate of iron…. (Observation, May 22, 2014) .
Related to the founding interdisciplinary associations category, we found that students combined knowledge based on various disciplines; they solved problems using these knowledge and skills; they were aware of necessary disciplines and they made real-life links. A student combining knowledge based on various disciplines stated this:
Teacher, it happens indirectly. If there is no water, there won't be anything in the field both we lose our food and our money decreases as the cost of living increases (Observation, April 3, 2014).
Another student gave an example of linking course content with real-life as expressed in this comment: (Observation, April 10, 2014) .
As a result of an incident we live, we learn that a product or food is bad after that we cannot seek our right because of various reasons they do not care that food or … therefore these kinds of things consumer associations help us and they help us seek for our rights
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Students' Views Regarding the Implementation Process
Categories emerging from the data obtained from interviews and evaluation forms were, the structure of the implementation process, contribution of this process to students learning, the difficulties they faced with during this process and suggestions regarding enhancing the process. These categories and sub-categories from students' views are shown in Figure 3 . Figure 3 . Students' views regarding the implementation process
Analyzing Figure 3 , we found that students addressed a learning-teaching process making interdisciplinary associations, including reinforcing activity samples, visual-audial elements, questioning and analysis and through which mathematical operations decreased. One of the participants expressed the interdisciplinary links as: 
2).
The view of a student mentioning the decrease of mathematical operations was:
We don't do the things we do mostly through selective courses in Maths. Maths is full of operations but this is like social sciences.... More enjoyable than Maths (S2, Evaluation Form, March 20, 2014).
Students mentioned that learning-teaching process contributed to the development of consumer consciousness, gaining interdisciplinary knowledge and skills, providing the permanence of knowledge, increasing the achievement in different courses and raising their awareness around the importance of conducting research. Students stated the development of consumer consciousness through the course design in this way: On the other hand, under the recommendations regarding enhancing the process category students mentioned the increase of mathematical operations and visual-audial elements, asking questions regarding course's contributions, using educational games, increase of verbal evaluation and making students work on project assignments in schools. This student recommended increasing the mathematical operations:
Teacher a little more math topics, problem, question with marks...Something about fractions... (S6, p. 6) .
Another student indicated that visual-audial elements should be increased and project assignments should be carried out in schools: S7, pp. 6-7) .
Discussion
This study was aimed to implement and evaluate the instructional design called "Conscious Consumer Education" centering on the concept of consumption and based on interdisciplinary approach. Findings of the study showed that implementer-researcher presented and made the knowledge sensible, strengthened interdisciplinary associations supported higher order thinking and guided the process. It was put forward that students made interdisciplinary links and used their thinking skills throughout the process. We found similarities between the findings of the study and the literature about features of interdisciplinary implementations (Doğan, 2014; Meeth, 1978 cited in Garkovich, 1982 Jacobs, 1989; Erickson, 1995; Yıldırım, 1996; Martinello, 2000; Özkök, 2005; Mansilla & Duraisingh, 2007; Campbell & Henning, 2010) . In this sense, it could be said that the features indicated through related literature are frequently observed.
Furthermore, when the findings were analyzed in detail, it was observed that there were performance indicators regarding thinking skills but the increase in the level of these skills were not as expected. In particular analysis skills were observed at mostly comprehension level while the frequency of the other categories was also low. This situation could be linked to a lack of prior knowledge regarding various fields fundamental for thinking processes. Since, thinking being a content dimension consisting of knowledge (Sigel,1991) , in terms of using thinking processes the individual should connect new knowledge s/he obtained with his/her prior knowledge and experiences (Paul, 1991; Doğanay, 2009; Glaser 1941 cited in Alazzi, 2008 . That the inefficiency of readiness level and motivation of students and the deficiencies through their previous learning making the teaching process difficult was put forward in Barnes' (2011) study shows parallels with the findings of the study. Also, that the need for supplementing prior knowledge of students came out in the study conducted by Wagner et al. (2012) is an indicator of students' prior knowledge and skills' being among the factors leading an interdisciplinary course design.
The students' indicating that they had difficulties in performing mathematical operations and expressing warrants also supports this argument. Another reason for this was insufficiency of the time necessary for both increasing the students' prior knowledge and skills and providing the development of their thinking skills. The mathematics practices course, in which this study was conducted, was only two hours a week. This was considered was a factor preventing the holistic development and this situation created a difficulty in developing higher order thinking skills making interdisciplinary links. That the teaching time's insufficiency making the learning process harder was put forward through also studies about interdisciplinary implementations supports this opinion (Brown, 2012; Herrera, 2013) .
As for student views regarding implementation process, participants stated that this process contributed to their development of consumer consciousness, gaining interdisciplinary knowledge and skills, providing the permanence of knowledge, increasing the success in various courses and noticing the importance of conducting a research. This situation indicated that the instructional design putting consumption concept into the center was also effective in students' gaining conscious consumer behaviors. That the implementations based on interdisciplinary approach contributed to students' reaching learning outcomes and ensuring permanent learning was also found in Doğan's (2014) study.
Consequently, according to this study, it was indicated that instructional design which was developed with an interdisciplinary approach contributed to gain interdisciplinary knowledge and skills and develop consumer consciousness. In the light of these results we may conclude that this design is implementable. However, it was clear that the students had difficulties in points such as performing mathematical operations and expressing warrants. These situations made the implementation process more difficult.
With the obtained results, it is expected that different approaches taken as a basis in mathematics education should be developed to contribute to the implementations regarding maths' use in real life. Another result of the study is to increase the achievement in interdisciplinary implementations that there is a need for studies regarding the development of prior knowledge and skills of different disciplines and it is necessary to make effective regulations for cooperation of teachers from different disciplines.
The interdisciplinary course design also highlights the necessary competencies of the teacher across various disciplines. Hence, it is necessary to develop knowledge and skills of teachers and pre-service teachers regarding this approach through both pre-service and in-service trainings. The implementation of instructional design was carried out at six grade level. With the aim of observing the implementation of interdisciplinary approach at different grade levels similar studies at other grade levels should be conducted.
